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Reproduction and fecundity of the bib 
Ttisop<erus luscus (Linnaeus, 1758) 
(Pistes, Gadidae) in the central region 
of the Cantabrian Sea (northern Spain) 
C. R. Merayo 
Departamento de Biología de Organismos y Sistemas. Facultad de Biología. Universidad de Oviedo. Rodri- 
go Uría, s/n. 35071 Oviedo (Principado de Asturias), España. 
The pre,sent pa+r studies the reproduction oJ the bib Trisopterus luscus (L,innaeus, 
1758) offthe coa& ofiisturias (northern Spain), taking into account its size and age atjirst 
maturity, spawning season and fecundity. Spawning takes place fiom Becemher to April. 
Thefirst-maturity length and age were 220 mm and 1.7 years,forJemales, and 234 mm and 
1.8 years Jw males. Throughout the spawning season oJ this species, spueral oocyte 1latche.s 
undergo asynchronous development, ruhich makes fecundity estimation daJ’Jicult. Total 
fecundity was related to size, Wright of the eviscerated fish, Wright oJ the gonads, and age. 
Correlations were significant in al1 cases. The equation which best predicts lotal,fecundily 
is log F = 1.1561 + 2.7056 log LT; r = 0.88. 
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Reproducción y fecundidad de la faneca Ttisopterus luscus (Linnaeus, 1758) 
(Pistes, Gadidae) en la región central del mar Cantábrico. 
Se examinó la repoduc(,ión de la faneca Trisopterus luscus (I.inn,aeus, 1758) de 
las costas de Asturias, teniendo en cuenta la talla de primera maduración sexual, la $o- 
ca de freza y la fecundidad. La freza tiene lugar entre diciembre y abril. Las tallas y edn- 
des de primera maduración fueron 220 mm y 1,7 años en las hembras y 234 mm, y 1,8 
años en los machos. El desarrollo de los oocitos es asincrónico lo cual difculta la estima- 
ción de la,fecundidad. Se relacionó la fecundidad total con la talla, peso del pez &sctra- 
do, peso de las gónadas y edad, obteniendose correlaciones signzJicativas en, todas los casos. 
La ecuación que mejor predice la fecundidad total es log F = 1,1561 + 27056 log Id11 
r = 0,SS. 
Palabras clave: Reproducción, maduración sexual, fecundidad, ïtiso@?rus lus- 
cas, faneca. 
INTRODUCTION 
The bib Ttisopterus luscus is a teleost of 
the Gadoid family, which is frequent on the 
coast of the Bay of Biscay. The distribution 
of this species in the North Atlantic does 
not extend north beyond the Shetland 
Islands since, according to Wheeler (1978), 
the great fosse off the Norweigan coast acts 
as a barrier for the species. An important 
reproduction area is that of the English 
Channel (Chevey, 1929), from which the 
species’s range extends to the North Sea 
and along the Atlantic coasts of France, 
Spain, and Portugal, reaching as far South 
as Morocco and the Mediterranean Sea. 
Robin and Marchand (1986) found that the 
young live in estuaries. Desmarchelier 
18 C. H. M&yo 
(1986) quoted fishermen who reported 
that adults move in shoals of homogenous 
sizes (20-40 cm), while the larger ones live 
in rocky areas. 
Although the bib is of major commercial 
importance on the Atlantic coast of the Ibe- 
rian Peninsula, it has received little scienti- 
fic attention. However, because it does not 
keep well, this species must be consumed 
within a short time after its capture. Nevert- 
heless, in France attempts are being made 
to use it in the fishery as a substitute for 
molluscs and crustaceans (Desmarchelier, 
1986). 
Data on the bib’s spawning cycle on the 
Atlantic coasts have been collected by Clark 
(1914), Allen (1917), Russel (1935), 
Arbault and Lacroix-Boutin (1969), and 
Fives (1970). In Spanish waters, larvae and 
post-larvae of this species have been collec- 
ted from February to April (Villegas, 1982). 
Studies on the reproductive cycle of ?: lus- 
tus have been carried out by researchers 
such as: Chevey (1929) in the waters of the 
English Channel, Quadros (1971) in the 
Bay of Biscay, and Labarta and Ferreiro 
(1982) in Galicia (Spain); studies on the 
French coast include those by Gherbi-Barre 
(1983)) Desmarchelier (1986) and Puente 
(1988). 
MATERIAL AND METHODS 
The present study’s specimens were 
obtained from commercial catches along 
the coast of the central Cantabrian Sea 
region. The samples were collected 
monthly in lots of 50-80 individuals, from 
October 1986 to October 1988. There were 
a total of 990 specimens: 493 males, 452 
females, and 35 whose gender could not be 
determined. 
Total and standard length to the nearest 
mm, and total and eviscerated weight 
(k 0.1 g), as well as the weights of the liver 
and gonads (* 0.01 g) were recorded for 
each fish. Age was determined from oto- 
liths. The sexual maturation state, based on 
the externa1 appearance of the ovary, was 
recorded according to the Kartas and Quig- 
nard (1984) scale, modified for this species 
in the seven-stage scale: (El) indetermina- 
te, (E2) immature, (E3) maturing or reco- 
vered partly spent, (E4) ripening, (E5) ripe 
or running, (E6) partly spent or spent, and 
(E7) resting. Monthly frequencies of diffe- 
rent states’ maturity were calculated. Both 
ovaries from 50 specimens at different 
maturity stages, preserved in Gilson’s fluid 
(Simpson, 1951), were used to measure the 
major axes of 500-900 oocytes. 
Determination of the spawning period 
was achieved from the macroscopic gonad 
appearance and the monthly evolution of 
the mean gonadosomatic index (GSI = 
= gonad weight/eviscerated body weight), as 
well as by the hepatosomatic index (HSI = 
= liver weight/eviscerated body weight) . 
ONE-WAY was used to analyse the month 
effects on both indices and a posttioti mul- 
tiple comparisons of means (Duncan test). 
The sexual maturity curve was obtained 
from 124 individuals (63 female and 61 
male) collected from December 1986 to 
April 1987, since this was the period of hig- 
hest gonadal activity for this species; the cri- 
terion used for the size of first sexual matu- 
rity was the size at which 50 % of the 
individuals were mature (Batts, 1972; 
Shung, 1973; Conand, 1977). The speci- 
mens in maturity stages El and E2 were 
considered immature. 
The specimens were grouped by length 
classes, calculating the percentage of matu- 
re individuals (stages of sexual maturity E3, 
E4, and E5) in relation to individuals of this 
size class. There are severa1 procedures to 
estimate the first maturity length, such as 
those of Pereiro (1982)) Labarta and Ferrei- 
ro (1982), and Lozano et nl. (1990). In 
adopting a symmetric logistic model, the 
error that is minimised is affected by a pre- 
vious transformation and, in addition, the 
symmetry is forced. A fundamental point is 
to specify a ptioti which type of model is to 
be used. We will assume that a non-symme- 
tric model with initial conditions gives the 
best estimate; this restriction is unimpor- 
tant, because the estimation will be carried 
out within the dominion. The method of 
obtaining the polynomial expression is a 
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constrained least-squares fit without pre- 
vious transformation; from the results, the 
general conditions that the model needs 
(strict growth, convexity and concavity and 
inflexion) must be verified. 
PROCESS 
Model: p E Pb[x] where p is a polynomial 
degree 5 4. 
Constrained: p(a) = a; p(b) = 8. 
Minimisation of: E = C (p(xi) - yi)2 with 
p(a) = o., p(b) = 8, p(xi) is the estimated 
value and yi is the observed value. 
Where B = ((xi, yi) /i = l,... n} is the data. 
Variable names: x = length, y = maturity. 
The MUSIMP-83 4.06 program on an IBM 
AT was used to calculate p. (Martínez, 1. 
Dep. Matemáticas, Universidad de Oviedo; 
pers. com., 1990). 
Total fecundity was determined from 21 
female samples collected in November and 
December of 1986 and February of 1987, 
whose maturity stages were E3 and E4, 
which had the largest and most advanced 
oocytes, depending on ovarian develop- 
ment stage. The fecundity of an ovary prior 
to spawning was estimated by the gravime- 
tric dry method (Bagenal and Braum, 
1968). It was necessary to examine four 
subsamples (each about 250 mg from oocy- 
tes >O.l mm). The mean of these subsam- 
ples provided the fecundity estimate for 
each of 21 frsh. Oocytes >O.l mm were 
counted using a Coulter-TA II automatic 
particle counter, and multiplying by the 
ratio of total weight/weight of subsample. 
Total fecundity of an individual frsh, relati- 
ve fecundity per unit weight of fish, and 
gonad weight per unit (Bagenal, 1978) 
were also determined. Age, length, weight 
of fish and gonad weight were correlated to 
fecundity. 
RESULTS 
The percentage frequency of the seven 
maturity stages during the two years of the 
study is given in figure 1. Ripening ftsh were 
common in the winter of 1987 and 1988. 
The highest percentage of ripe females 
occurred in January of 1987, and February 
and March of 1988. Spawning appears to 
occur from January through April, alt- 
hough in May and June of 1988 there were 
many females and males in ripe condition. 
Females, however, were found in the ripe or 
running stage in August of 1987. In Sep- 
tember and October the majority of the 
individuals were in the immature or resting 
gonads stages. 
Oocyte Size-Frequency Distributions 
The size-frequency distribution of oocy- 
tes showed that ripe ovaries contain four 
apparent size-classes of oocytes (figure 2): 
numerous very small ones, <0.25 mm in dia- 
meter; a second group measuring 0.3-0.5 mm; 
a third group of about 0.7 mm; and the lar- 
gest oocytes, of 0.9-l mm in diameter. In a 
spent ovary, both of these last groups are 
absent, and only the smallest size-classes 
(0.2-0.3 mm) remain. Considering the 
number of groups of oocytes, it is possible 
to propose an asynchronous development 
of oocytes and a fractional spawning. 
Length and Age at Sexual Maturity 
The results obtained from polynomial 
expressions for length at first maturity are 
shown in figure 3. We found that the length 
at which 50 % of the individuals are mature 
is 220 mm for females and 234 mm for 
males. Using the equation from Merayo 
and Villegas, 1994: 
Female 220 = 457.15 [ 1 - e-O-<!) (( + MJl7)] 
Male 234 = 362.32 [ 1 - e-O..59 (t+ 0.014)] 
these lengths correspond to ages of 1.7 
years for females, and 1.8 years for males. 
Gonadal condition 
The gonadosomatic index showed sig- 
nificant monthly variation for females 
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Figure 1. Monthly percentrìge fkquency of maturity stages. Octoher 1986Octoher 1987: number 
females: 265; number males: 297. November 1987-Octoher 1988: numbcr females: 187; number 
males: 196. 
(F874,t2 = 10.64, p < 0.001) (F,77,,, = 66.89, 
p < 0.001) and for males (F:~~,~,l~ = 19.52, 
p < 0.001) (Fts,,t t = 20.45, p < 0.001) during 
the first and second year, respectively. 
The GSI showed an increase from 
December or January to May in both sexes 
and years (tables 1, II, III and IV), corres- 
ponding to the appearance of ripening and 
ripe specimens (figure 1). Maximum deve- 
lopment was found fromJanuary to March, 
when there was a maximum occurrence of 
ripe Iish, corresponding to the peak of the 
spawning season. The lowest values obser- 
ved in females were May through Decem- 
-ber, and in males, May through November. 
Female GSI values were always higher than 
those of males. The highest mean values oi 
GSI in females were observed in January! 
indicating the presente of ripe specimens. 
When the development for the smallesl 
and largest fish were compared, three peaks 
in the GSI were found, in January, February 
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Figure 2. Oocyte diameter size-frequency distributions of bib ovaries in all maturity stages. (n): num- 
ber of oocytes measured; (TL): total length of fish. 
and April. The last peak corresponded to (Fs~,Iz = 13.50, p < 0.001) (FI~~,,I = 11.72, 
the smallest mature fish, and the first and p < 0.001) and for males (F~J~,J:! = 13.43, 
second to the largest adults (figure 4). p < 0.001) (Fls7,11 = 17.76, p < 0.001) in the 
The hepatosomatic index showed sig- first and second year, respectively. The HSI 
nificant monthly variation for females peaked from October to December in both 
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Figure 3. Size plotted against percentages of mature females and males. Number females: 63; number 
males: 61. 
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Table 1. Monthly variations in the female gonadosomatic index of ï: luscu.s, from the Cantabrian Sea. 
October 1986-October 1987. (n): sample size; (x): mean; (S. D.): standard deviations. (F): statistic 
analysis; (***): P < 0.001. 
Month n Range X S. D. Duncan 
Oct. 87 39 0.142.75 0.52 0.44 
Jul. 87 9 0.440.63 0.51 0.06 
Jun. 87 10 0.30-2.95 0.81 0.77 
Oct. 86 14 0.41-1.10 0.72 0.22 
May 87 25 0.37-2.09 0.74 0.46 
Aug. 87 32 0.46-4.47 0.99 0.84 
Sep. 87 29 0.36-2.51 0.98 0.42 
Nov. 86 ll 0.41-4.71 1.25 1.21 
Dec. 86 24 0.40-5.37 1.90 1.27 
Feb. 87 31 0.45-7.92 2.20 2.31 
Apr. 87 23 0.59-4.20 2.14 1.21 
Mar. 87 21 0.6410.10 4.77 2.40 
Jan. 87 7 5.78-11.36 8.07 1.66 
‘III,, I 
Total 275 0.1411.36 1.1 1.0 F272,,2 = 10.64 *** 
years, approximately one month before the Fecundity 
gonads reach maximum development 
(tables V, VI, VII and VIII). The HSI decli- The total fecundity, number of ripening 
ned during the spawning season, coinci- eggs in the female prior to her next spaw- 
ding with marked increases in the GSI. Sto- ning period (Bagenal, 1978), reached 
red hepatic fat is mobilised in maturing bib values ranging from 46 512 oocytes per 195 
to support the energetic costs incurred mm-long specimen, to 270 139 per 350 mm 
from gonad differentiation. specimen (table IX). When relative fecun- 
Table II. Monthly variations in the male gonadosomatic index of 7: luscu.s, from tbe Cantabrian Sea. 
October 1986-October 1987. (n): sample size; (x): mean; (S. D.): standard deviations. (F): statistic 
analysis; (***): P < 0.001. 
Month n Range X S. D. Duncan 
Oct. 87 22 0.03-0.54 0.20 0.15 
oct. 86 27 0.10-0.73 0.21 0.13 
Jul. 87 11 0.03-0.66 0.24 0.19 
May 87 11 0.08-0.60 0.24 0.17 
Nov. 86 6 0.07-0.57 0.30 0.18 
Sep. 87 35 0.13-0.72 0.31 0.15 
Aug. 87 34 0.12-0.89 0.32 0.17 
Jun. 87 20 0.09-0.91 0.38 0.19 
Apr. 87 25 0.07-l .oo 0.49 0.21 
Dec. 86 8 0.25-l .26 0.54 0.33 
Feb. 87 31 0.12-3.33 0.76 0.98 
Mar. 87 31 0.29-3.90 1.08 0.77 
Jan. 87 43 0.68-2.10 1.77 0.57 
“ll,, 
Total 304 0.03-3.90 0.60 0.60 F:,02 ,2 = 19.52 *** 
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‘Table III. Monthly variations in the female gonadosomatic index of 7: luscus, from the Cantabrian Sea. 
November 1987-October 1988. (n): sample size; (x): mean; (S. D.): standard deviations; (F): statistic 
analysis; (***): P < 0.001. 
Month n Range X S. D. Duncan 
Sep. 88 12 0.22-0.66 0.51 0.14 
Nov. 87 23 0.344.93 0.69 0.93 
oct. 88 7 0.47-1.67 0.80 0.41 
Aug. 88 4 0.63-0.89 0.76 0.14 
Jul. 88 8 0.51-l .Ol 0.79 0.17 
Dec. 87 57 0.15-5.14 0.88 0.98 
Jun. 88 4 0.57-3.81 1.44 1.58 
May 88 9 0.74-3.75 1.66 1.01 
Apr. 88 15 0.29-4.98 1.93 1.20 
Feb. 88 7 4.40-9.31 6.80 1.90 
Mar. 88 23 0.89-l 1.31 7.11 2.11 
Jan. 88 8 5.46-12.12 7.76 2.31 
Total 178 0.29-12.12 2.32 2.9 F,77,,1 = 66.89 *** 
dity was considered, the values showed 
sorne pronounced case variation, with 
lower relative fecundity (142.39 oocytes/g 
of female fish) in the individuals with high 
total fecundity (220 2 12 oocytes) . There was 
considerable fecundity variation in speci- 
mens of similar length; however, the num- 
ber of ripe oocytes is generally greater in 
large fish. 
The correlation coefficients between 
total fecundity and the other parameters 
(length, weight of fish, gonad weight and 
age) were also calculated. These were cal- 
culated after a logarithmic transformation. 
There appears to be a closer correlation 
between al1 of the parameters measured 
and total fecundity (table X), although the 
highest coeffïcients were between total 
fecundity and fish length (r = 0.88). The 
Student’s t showed that the length expo- 
nent, b = 2.7056, is significantly lower than 
the 3.0 expected on geometrical grounds 
Table IV. Monthly variations in the female gonadosomatic index of 7: luscus, from the Cantabrian Sea. 
November 1987-October 1988. (n): sample size; (x): mean; (S. D.): standard deviations; (F): statistic 
analysis; (***): P < 0.001. 
Month n Range X S. D. Duncan 
Sep. 88 14 0.10-0.25 0.15 0.05 
Dec. 87 38 0.03-0.58 0.23 0.14 
oct. 88 12 0.12-0.41 0.25 0.11 
Jul. 88 10 0.140.66 0.26 0.16 
Aug. 88 10 0.15-0.45 0.26 0.11 
Nov. 87 8 0.10-0.53 0.28 0.16 
Jun. 88 15 0.08-0.59 0.37 0.12 
May 88 13 0.15-0.79 0.42 0.21 
Apr. 88 15 0.14-3.14 0.52 0.74 
Jan. 88 9 0.70-2.34 1.41 0.57 
Mar. 88 26 0.442.89 1.42 0.49 
Feb. 88 18 0.70-6.08 1.60 1.20 
1 I 
I 
Total 188 0.10-6.08 0.60 0.70 F,X~,, , = 20.45 *** 
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(Bagenal and Braum, 1968); the fecundity 
relative to the length is also smaller than 
expected. 
The correlation total fecundity and 
ovary free female weight was significant (r = 
= 0.87) and the b value (b = 0.7978) was not 
significantly different than 1.0. 
Total fecundity increases the same as 
body weight. 
The total fecundity-gonadal weight sho- 
wed the lowest values of correlation coeffi- 
cient (r = 0.78), and the b exponent was sig- 
nificantly different from 1.0. 
Figure 4. Seasonal changes in gona- 
dosomatic index for each class of 
length in October 19860ctober 
1987. (12): 150-210 mm; (0): 211-280 
mm; (*): 281-350 mm. 
The correlation between the total fecun- 
dity and age was significant (r = 0.87) as 
well, and fecundity was proportional to age, 
because the b value was not significantly dif- 
ferent from 1 .O. 
Multiple regression analysis of total 
fecundity, in combination with the afore- 
mentioned parameters, was carried out. 
The most useful equation for predicting 
total fecundity was: 
ZogF = 1.1561 + 2.7056 logI,T, r = 0.88 
where F = fecundity total and Lt = total 
length. 
GSI 
("N 
Table V. Monthly variations in the female hepatosomatic index of ï: lus~~s, from the Cantabrian Sea. 
October 1987-October 1988. (n): sample size; (x): mean; (S. D.): standard deviations; (F): statistic 
analysis; (***): P < 0.001. 
Month n Range X S. D. Duncan 
Jul. 87 
Apr. 87 
Jun. 87 
Aug. 87 
Mar. 87 
May 87 
Feb. 87 
Sep. 87 
Oct. 87 
Jan. 87 
Nov. 86 
oct. 86 
Dec. 86 
8 0.67-2.54 1.45 0.59 
20 0.96-i-2.21 1.49 0.39 
10 1.04-3.11 1.98 0.83 
30 0.89-4.71 2.20 0.95 
21 1.12-4.48 2.26 0.88 
24 0.78-5.97 2.52 1.43 
31 1.03-4.91 2.61 0.86 
29 0.85-5.73 2.80 1.09 
39 0.8 l-6.25 3.04 1.33 
7 2.25-3.99 3.28 0.63 
ll 2.20-7.12 4.43 1.50 
11 1.66-8.56 4.74 2.14 
22 2.41-10.86 5.76 2.56 
Il I l 
I 
Total 263 0.67-10.86 2.97 0.14 FP,iZ,,s = 13.50 *** 
DISCUSSION the ovaries of small fish mature about two 
months later than those of large fish. 
The high percentage of bib females in The first maturation length in our speci- 
the ripening and ripe maturation stages, mens was 220 mm for females and 234 mm 
and the high levels reached by the GSI, cle- for males; these lengths correspond to ages 
arly demonstrate that bib spawn between of 1.7 years and 1.8 years, respectively. Che- 
December and April. The spawning of vey (1929) reported female maturity at 1 
small and large bib differs slightly, because year, with males reaching maturity by 1.5 
Table VI. Monthly variations in the female hepatosomatic index of 71 ¿uscus, from the Cantabrian Sea. 
October 1986-October 1987. (n): sample size; (x): mean; (S. D.): standard deviations; (F): statistic 
analysis; (***): P < 0.001. 
Month n Range X S. D. Duncan 
Jul. 87 11 0.75-2.49 1.39 0.48 
Apr. 87 25 0.32-3.70 1.48 0.89 
Mar. 87 31 0.21-2.10 1.76 0.58 
Jun. 87 19 0.70-3.26 1.91 0.74 
Aug. 87 32 1.10-4.98 2.08 0.86 
May 87 10 0.59-5.98 2.07 1.77 
Feb. 87 32 0.69-3.85 1.75 0.76 
Sep. 87 35 0.91-4.53 2.31 0.93 
Oct. 87 22 0.92-6.62 3.07 1.6 
Jan. 87 43 1.26-5.02 3.06 0.85 
Nov. 86 6 2.18-4.56 3.51 0.70 
oct. 86 22 1.76-7.23 3.73 1.39 
Dec. 86 8 3.27-5.93 4.99 0.90 
Total 296 0.21-7.23 2.55 0.14 Fs<r.s,~~ = 13.43 *** 
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Table VII. Monthly variations in the female hepatosomatic index of 7: luscus, from the Cantabrian Sea. 
November 198’7-October 1988. (n): sample size; (x): mean; (S. D.): standard deviations; (F): statistic 
analysis; (***): P < 0.001. 
Month n Range X S. D. Duncan 
Apr. 88 15 0.443.11 0.90 0.64 
Aug. 88 4 1.18-3.35 2.24 1.04 
Feb. 88 7 2.07-4.20 3.00 0.90 
Mar. 88 23 1.25-4.53 2.66 0.87 
Dec. 87 57 1.07-6.59 2.84 1.16 
Jun. 88 4 2.20-3.75 3.04 0.64 
Jul. 88 8 1.51-4.47 3.08 1.02 
May 88 9 1.62-6.44 3.14 1.63 
oct. 88 7 2.19-5.69 4.12 1.17 
Jan. 88 8 1.98-6.91 3.85 1.50 
Sep. 88 12 1.02-6.93 4.55 1.65 
Nov. 87 23 2.86-7.20 4.71 1.25 
Total 178 0.44-7.20 3.17 1.70 F177.1, = ll.72 *** 
years of age. The findings of Desmarchelier 
(1986) agreed with this data, whereas Puen- 
te (1988), who examined bib from the 
French Atlantic coast, gave different values 
for age at maturity. His specimens were 
mature at the end of the second year. A 
study by Labarta and Ferreiro (1982) found 
that females attained maturity at 182.5 mm, 
and males at 197 mm. 
The peak spawning time of ‘ll luscus 
varies with latitude. They spawn from 
December to April on the Asturian coast, 
from January to March on the coast of Brit- 
tany (Gherbi-Barre, 1983), from February 
to June in the English Channel, and in 
March in the North Sea (Desmarchelier, 
1986). Although the latitude is similar on 
the Galician and Asturian coasts, the peak 
Table VIII. Monthly variations in the female hepatosomatic index of ï: luscus, from the (:anVdbrian 
Sea. November 1987-October 1988. (n): sample size; (x): mean; (S. D.): standard deviations; (F): sta- 
tistic analysis; (***): P < 0.001. 
Month n Range X S. D. Duncan 
Apr. 88 15 0.30-1.87 0.86 0.39 
Mar. 88 26 0.91-2.53 1.56 0.50 
Dec. 87 38 1.00-3.54 1.93 0.55 
Feb. 88 18 1.11-4.08 2.4 0.80 
Jul. 88 10 1.23-3.65 2.54 0.88 
Jan. 88 9 1.60-4.04 2.61 0.81 
May 88 13 1.61-4.40 2.72 0.75 
Aug. 88 10 0.99-4.95 2.76 1.37 I 
oct. 88 12 1.20-4.05 3.01 0.91 
Jun. 88 15 1.32-6.77 3.01 1.36 
Sep. 88 14 2.91-5.10 3.86 0.63 
Nov. 87 8 1.99-5.87 4.33 1.38 
Total 188 0.30-6.77 2.63 1.30 F,s7,,, = 17.76 *** 
28 C. K. Mmyo 
Table IX. Total fecundity (F), and relative fecundity in relation to eviscerated weight (F/WE) and 
gonadal weight (F/WG) of Iish. (LT): total length; (WE): eviscerated weight; (WC): gonadal weight. 
LT (mm) WE (g) AGE WG (g) F F/WE F/WG 
195 67 
215 112 
250 202 
250 160 
260 192 
265 214 
265 234 
270 233 
280 266 
290 320 
295 365 
295 335 
295 331 
300 346 
315 349 
330 402 
330 355 
350 589 
360 549 
365 616 
405 853 
1 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
4 
3.36 46512 694 1384 
4.08 70882 632 17373 
2.46 86352 427 35102 
16.05 74760 467 4657 
5.22 69487 361 13311 
6.57 75585 353 11504 
5.18 75037 320 14485 
7.41 80545 345 10869 
3.62 136320 512 37657 
9.00 131235 287 10207 
11.00 105721 289 9611 
11.11 159000 474 14311 
22.90 223037 673 9 739 
18.90 183874 531 9728 
24.00 227152 1316 19151 
26.90 230445 573 8566 
18.00 207360 584 11520 
21.00 270139 458 12863 
13.80 187560 199 7928 
29.00 235532 295 6268 
65.00 220212 142 1868 
spawning reaches maximum values appro- 
ximately two months later on the Galician 
coast (Labarta and Ferreiro, 1982), which 
may be due to the colder sea temperature 
caused by upwelling. 
We have referred to total fecundity 
because we assumed that this fish species is 
a determined spawner, since there are no 
referentes in the literature regarding its 
reproductive characteristics. Under this 
assumption, al1 oocytes, both large and 
small, are spawned, and no new oocytes are 
formed. However oocyte size distribution in 
stage 7 shows the presente of a large num- 
ber of small oocytes able to form a new 
batch, so it is possible that Z luscus could be 
an undetermined spawner. Further rese- 
arch is necessary to confirm this hypothesis. 
ACKNOWLEDGEMENTS 
We would like to thank Dr Ignacio Mar- 
tinez for his mathematical advice. My 
thanks are also due to Dra Villegas for her 
constructive criticism of the manuscript, 
and to André Castillón for his assistance in 
its translation. 
Table X. Correlation coefficients between total fecundity and other parameters. (F): total fecundity; 
(LT): total length (mm); (WE): eviscerated weight (g); (WG): gonadal weight (g); (A): age of Iish; 
(S): significant. 
log (4 b r p < 0.01 
log (F) - log (LT) 1.1561 2.7056 0.8829 S 
log W - log OW 3.1471 0.7978 0.8698 S 
log (F) - log (WC) 4.5900 0.5020 0.7800 s 
l0.c 09 - 1o.c (4 4.5330 1.4360 0.8650 S 
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